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Tl - Perfluorocarbon gas decomposition device for decomposing perfluorocarbon gas, has membrane filter, 
atmospheric pressure plasma reactor and soda lime apparatus 

AB - JP2003275542 NOVELTY - Perfluorocarbon (PFC) gas decomposition device (7) has membrane filter (15) 
to separate PF£ gas from gas emitted from oxide film etching apparatus, atmospheric pressure plasma 
reactor (9) to plasmify and decompose PFC gas into gas containing carbon dioxide and hydrogen 
fluoride, and soda lime apparatus (17) to convert carbon dioxide into calcium carbonate, and hydrogen 
fluoride Into calcium fluoride and water.. 

P ETAJ LED D E$C RIPTipN - the perfluorplcarbp (PFC) ga£ decorripositibn device (7) comprises 
membrane filter (15), at^ (?) and soda lime apparatus (17), Membrane 

filter is provided at downstream side of dry pump (5), which exhausts waste gas containing PFC gas 
used Inside the chamber (1) of oxide film. etching apparatus, the filter separates PFC gas from nitrogen 
gas arid etching processed gas emitted from the dry pump. Atmospheric pressure plasma reactor (9) is 
provided at the do^ g^s separated from the filter. Helium gas as 

plasma excitation gas, and hydrogen gas and oxygen gas or watpr vapor as reactive gas are supplied to 
the plasma reactor to plasmify and decompose PFC gas into gas containing carbon dioxide and 
hydrogen fluoride. The soda lime apparatus i (17) is provided at the downstream sids of the plasma 
reactor to .convert carta (CaC03), and hydrogen fluoride (HF) into 

calcium fluoride (^ PFC gas is made harmless, 

- USE - For decomposing perfluorocarbon gas used in oxide film etching apparatus. 

- ADVANTAGE - Perfluorocarbon (PFC) gas decomposition device is easy to clean, does not influence 
lifetime of dry pump and does not change degree of vacuum in etching chamber. Dry harmless gas is 
exhausted from the device. Processing efficiency target of PFC gas is improved. Helium gas supplied as 
plasma excitation gas to the plasma reactor is recycled, and running cost of the. device is reduced. 
Apparatus for neutralizing water obtained from the plasma reactor, is not required as soda lime 
apparatus is used instead of water scrubber. 

- DESCRIPTION OF DRAWING(S) - The figure shows the block view of the perfluorocarbon gas 
decomposition device. (Drawing includes nonrEnglish language text). 
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AS - <P>PROBLEM TO BE SOLVED: To provide a plasma system which decomposes the gaseous PFC 

(perfluorocarbon)from an apparatus for etching an oxidized film, is easy to clean, does not affect the 
service life of a pump, does not change the vacuum degree of an etching chamber 1, prohibits backflow 
of H<SB>2<?SB>of reactive gas to a chamber side and can be used for the apparatus for etching which 
is not provided with a turbo pump 3. <P>SOLUTION: The gaseous PFC is separated from the gaseous 
N<SB>2</SB>discharged from the pump by a membrane filter 15 disposed on the downstream side of a 
dry pump 5 for exhausting the interior of a chamber i. The gaseous He is made into plasma excited gas 
and gaseous 0<SB>2<VSB>, gaseous H<SB>2</SB>or M<SB>2</SB>0 vapor is made into the reactive 
gas by an atmospheric pressure plasma reaction system oh the downstream. The gaseous PFC is made 
into the plasma and is converted to CO<SB>2</SB>and HF. The CO<SB>2</SB>is converted to 
CaCO<SB>3<ySB>and HF to CaF and H<SB>2</SB>by a soda line system on the downstream. Further, 
the gaseous He is separated from the gaseous N<SB>2</SB>and is reutillzed as the plasma excited gas 
of the plasma reaction by a second membrane filter 7. <P>COPYRlGHT: (C)2003,JPO 
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TI - Perfluorocarbon gas decomposition device for decomposing perfluorocarbon gas, has membrane filter, 

atmospheric pressure plasma reactor and soda lime apparatus 
AB - JP2003275542 NOVELTY - Perfluorocarbon (PFC) gas decomposition device (7) has membrane filter (15) 

to separate PFC gas from gas emitted from oxide film etching apparatus, ^tinri;0 sprh^iiip -.'fs'ri^^O i% plasma 

reactor (9) to plasmrfy and decompose PFC gas into gas containing:^ 

fluoride, and soda lime apparatus {17) to convert carbon dioxide into calcium carbonate, and hydrogen 
fluoride into calcium fluoride and water, 
~ DETAILED DESCRIPTION -The perfluorocarbon (PFC) gas decomposition device (7) comprises 
membrane filter (15), atmospheric pressure plasma reactor (9) and soda lime apparatus (17). Membrane 
filter is provided at downstream side of dry pump (5), which exhausts waste gas containing PFC gas 
used inside the chamber (1) of oxide film etching apparatus/The filter separates PFC gas from nitrogen 
gas and etching processed gas emitted from the dry pump, Atmospheric pressure plasma reactor (9) is 
provided at the downstream side of the flow path of the PFC gas separated from the filter. Helium gas as 
plasma excitation gas, and hydrogen gas and oxygen gas or water vapor as reactive gas are supplied to 
the plasma reactor to plasmify and decompose PFC gas Into gas containing carbon dioxide and 
hydrogen fluoride. The soda lime apparatus (17) is provided at the downstream side of the plasma 
reactor to convert carbon dioxide (C02) into calcium carbonate (CaC03), and hydrogen fluoride (HF) into 
calcium fluoride (CaF2) and water (H20) by reacting with soda lime (19). PFC gas is made harmless. 

- USE * For decomposing perfluorocarbon gas used in oxide film etching apparatus. 

- ADVANTAGE - Perfluorocarbon (PFC) gas decomposition device is easy to clean, does not Influence 
lifetime of dry pump and does not change degree of vacuum in etching chamber. Dry harmless gas is 
exhausted from the device. Processing efficiency target of PFC gas is improved. Helium gas supplied as 
plasma excitation gas to the plasma reactor is recycled, and running cost of the device is reduced. 
Apparatus for neutralizing water obtained from the plasma reactor, is not required as soda lime 
apparatus is used instead of water scrubber. 

- DESCRIPTION OF DRAWING(S) - The figure shows the block view of the perfluorocarbon gas 
decomposition device. (Drawing includes non-Ehgllsh language toxt). 
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Tl ~ GASEOUS PFC DECOMPOSING SYSTEM 

m - PROBLEM TO BE SOLVED: To provide a plasma system which decomposes the gaseous PFC 

(perfluorocarbon) from an apparatus for etching an oxidized film, is easy to clean, does not affect the 
service life of a pump, does not change the vacuum degree of an etching chamber 1, prohibits backflow 
of H2 of reactive gas to a chamber side and can be used for the apparatus for etching which is not 
provided with a turbo pump 3. 
- SOLUTION: The gaseous PFC is separated from the gaseous N2 discharged from the pump by a 
membrane filter 15 disposed on the downstream side of a dry pump 5 for exhausting the interior of a 
chamber 1. The gaseous He is made into plasma excited gas and gaseous 02 , gaseous H2 orH2 O 
vapor is made into the reactive gas by an atmospheric pressure plasma reaction system on the 
downstream, The gaseous PFC Is made into the plasma and is converted to C02 and HF, The C02 is 
converted to CaC03 and HF to CaF and H2 by a soda line system on the downstream. Further, the 
gaseous He is separated from the gaseous N2 and is reutilized as the plasma excited gas of the plasma 
reaction by a second membrane filter 7. 
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